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CE = Collection efficiency estimated at land-
fill, taking into account system coverage,
operation, and cover system materials
from Table HH-3 of this subpart. If area by
soil cover type information is not avail-
able, use default value of 0.75 (CE4 in table
HH-3 of this subpart) for all areas under
active influence of the collection system.

frec = Fraction of hours the recovery system
was operating (annual operating hours/8760
hours per year).

OX = Oxidation fraction. Use the oxidation
fractions default value of 0.1 (10%).

DE = Destruction efficiency, (lesser of manu-
facturer’s specified destruction efficiency
and 0.99). If the gas is transported off-site
for destruction, use DE = 1.

fpest = Fraction of hours the destruction de-
vice was operating (device operating hours/
8760 hours per year). If the gas is destroyed
in a back-up flare (or similar device) or if
the gas is transported off-site for destruc-
tion, use fpeg = 1.

[74 FR 56374, Oct. 30, 2009, as amended at 75
FR 66470, Oct. 28, 2010]

§98.344 Monitoring and QA/QC re-
quirements.

(a) Mass measurement equipment
used to determine the quantity of
waste landfilled on or after January 1,
2010 must meet the requirements for
weighing equipment as described in
“Specifications, Tolerances, and Other
Technical Requirements For Weighing
and Measuring Devices’”” NIST Hand-
book 44 (2009) (incorporated by ref-
erence, see §98.7).

(b) For landfills with gas collection
systems, operate, maintain, and cali-
brate a gas composition monitor capa-
ble of measuring the concentration of
CH, in the recovered landfill gas using
one of the methods specified in para-
graphs (b)(1) through (b)(6) of this sec-
tion or as specified by the manufac-
turer. Gas composition monitors shall
be calibrated prior to the first report-
ing year and recalibrated either annu-
ally or at the minimum frequency
specified by the manufacturer, which-
ever is more frequent, or whenever the
error in the midrange calibration
check exceeds * 10 percent.

(1) Method 18 at 40 CFR part 60, ap-
pendix A-6.

(2) ASTM D1945-03, Standard Test
Method for Analysis of Natural Gas by
Gas Chromatography (incorporated by
reference, see §98.7).

(3) ASTM D1946-90 (Reapproved 2006),
Standard Practice for Analysis of Re-

40 CFR Ch. | (7-1-12 Edition)

formed Gas by Gas Chromatography
(incorporated by reference, see §98.7).

(4) GPA Standard 2261-00, Analysis
for Natural Gas and Similar Gaseous
Mixtures by Gas Chromatography.

(5) UOP5H39-97 Refinery Gas Analysis
by Gas Chromatography (incorporated
by reference, see §98.7).

(6) As an alternative to the gas chro-
matography methods provided in para-
graphs (b)(1) through (b)(5) of this sec-
tion, you may use total gaseous or-
ganic concentration analyzers and cal-
culate the methane concentration fol-
lowing the requirements in paragraphs
(b)(6)(1) through (b)(6)(iii) of this sec-
tion.

(i) Use Method 25A or 25B at 40 CFR
part 60, appendix A-7 to determine
total gaseous organic concentration.
You must calibrate the instrument
with methane and determine the total
gaseous organic concentration as car-
bon (or as methane; K=1 in Equation
256A-1 of Method 25A at 40 CFR part 60,
appendix A-T).

(ii) Determine a non-methane or-
ganic carbon correction factor at the
routine sampling location no less fre-
quently than once a reporting year fol-
lowing the requirements in paragraphs
(b)(6)(i1)(A) through (b)(6)(ii)(C) of this
section.

(A) Take a minimum of three grab
samples of the landfill gas with a min-
imum of 20 minutes between samples
and determine the methane composi-
tion of the landfill gas using one of the
methods specified in paragraphs (b)(1)
through (b)(5) of this section.

(B) As soon as practical after each
grab sample is collected and prior to
the collection of a subsequent grab
sample, determine the total gaseous or-
ganic concentration of the landfill gas
using either Method 25A or 25B at 40
CFR part 60, appendix A-7 as specified
in paragraph (b)(6)(i) of this section.

(C) Determine the arithmetic average
methane concentration and the arith-
metic average total gaseous organic
concentration of the samples analyzed
according to paragraphs (b)(6)(ii)(A)
and (b)(6)(ii)(B) of this section, respec-
tively, and calculate the non-methane
organic carbon correction factor as the
ratio of the average methane con-
centration to the average total gaseous
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organic concentration. If the ratio ex-
ceeds 1, use 1 for the non-methane or-
ganic carbon correction factor.

(iii) Calculate the methane con-
centration as specified in Equation
HH-9 of this section.

Cena = fnmoc % Crooc (Eq. HH-9)

Where:
Ccus = Methane concentration in the landfill
gas (volume %) for use in Equation HH-
4 of this subpart.
famoc = Non-methane organic carbon correc-
tion factor from the most recent deter-
mination of the non-methane organic car-
bon correction factor as specified in para-
graph (b)(6)(ii) of this section (unitless).
Crcoc = Total gaseous organic carbon con-
centration measured using Method 25A or
26B at 40 CFR part 60, appendix A-7 during
routine monitoring of the landfill gas (vol-
ume %).

(c) For landfills with gas collection
systems, install, operate, maintain,
and calibrate a gas flow meter capable
of measuring the volumetric flow rate
of the recovered landfill gas using one
of the methods specified in paragraphs
(c)(1) through (c)(8) of this section or as
specified by the manufacturer. Each
gas flow meter shall be recalibrated ei-
ther biennially (every 2 years) or at the
minimum frequency specified by the
manufacturer. Except as provided in
§98.343(b)(2)(i), each gas flow meter
must be capable of correcting for the
temperature and pressure and, if nec-
essary, moisture content.

(1) ASME MFC-3M-2004, Measure-
ment of Fluid Flow in Pipes Using Ori-
fice, Nozzle, and Venturi (incorporated
by reference, see §98.7).

(2) ASME MFC-4M-1986 (Reaffirmed
1997), Measurement of Gas Flow by
Turbine Meters (incorporated by ref-
erence, see §98.7).

(3) ASME MFC-6M-1998, Measure-
ment of Fluid Flow in Pipes Using Vor-
tex Flowmeters (incorporated by ref-
erence, see §98.7).

(4) ASME MFC-TM-1987 (Reaffirmed
1992), Measurement of Gas Flow by
Means of Critical Flow Venturi Nozzles
(incorporated by reference, see §98.7).

(6) ASME MFC-11M-2006 Measure-
ment of Fluid Flow by Means of Cor-
iolis Mass Flowmeters (incorporated by
reference, see §98.7). The mass flow
must be corrected to volumetric flow
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based on the measured temperature,
pressure, and gas composition.

(6) ASME MFC-14M-2003 Measure-
ment of Fluid Flow Using Small Bore
Precision Orifice Meters (incorporated
by reference, see §98.7).

(7Y ASME MFC-18M-2001 Measure-
ment of Fluid Flow using Variable
Area Meters (incorporated by ref-
erence, see §98.7).

(8) Method 2A or 2D at 40 CFR part
60, appendix A-1.

(d) All temperature, pressure, and if
necessary, moisture content monitors
must be calibrated using the proce-
dures and frequencies specified by the
manufacturer.

(e) The owner or operator shall docu-
ment the procedures used to ensure the
accuracy of the estimates of disposal
quantities and, if applicable, gas flow
rate, gas composition, temperature,
pressure, and moisture content meas-
urements. These procedures include,
but are not limited to, calibration of
weighing equipment, fuel flow meters,
and other measurement devices. The
estimated accuracy of measurements
made with these devices shall also be
recorded, and the technical basis for
these estimates shall be provided.

[74 FR 56374, Oct. 30, 2009, as amended at 75
FR 66472, Oct. 28, 2010]

§98.345 Procedures for
missing data.

A complete record of all measured
parameters used in the GHG emissions
calculations is required. Therefore,
whenever a quality-assured value of a
required parameter is unavailable (e.g.,
if a meter malfunctions during unit op-
eration or if a required fuel sample is
not taken), a substitute data value for
the missing parameter shall be used in
the calculations, according to the re-
quirements in paragraphs (a) through
(c) of this section.

(a) For each missing value of the CH4
content, the substitute data value shall
be the arithmetic average of the qual-
ity-assured values of that parameter
immediately preceding and imme-
diately following the missing data inci-
dent. If the ‘‘after’” value is not ob-
tained by the end of the reporting year,
you may use the ‘‘before’ value for the
missing data substitution. If, for a par-
ticular parameter, no quality-assured

estimating
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